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ABSTRACT 



The public has recognized the importance of high 



quality science education as it t^elates to the development of 
personal life skills and the pursuit of technologically oriented 
professions. This report provides staffing and enrollment data for 
science education in schools in the state of Kentucky* The report 
identifies areas for needed staff development, science program needs, 
and teacher certification deficiencies. Chapter titles are: (1) "The 
Teacher"; (2) "Student Enrollment"; (3) "Types of Certificates Held 
by Teachers of Middle/ Junior High School Science Courses"; and (4) 
"Types of Certificates Held by Teachers of High School Science 
Courses." A summary of the major findings concludes the document. A 
copy of the teacher certification standards for the state of Kentucky 
are contained in an appendix. (CW) 



* Reproductions supplied by EDRS are the best that can be made 

* from the original document. 
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MESSAGE FROM THE SUPERINTENDED OF PUBLIC INSTRUCTION 



During recent years there has been a resurg^mce of interest in the 
quality of education in general and science education in particular. 
The public has recognized the in^rtance of high quality science 
education as it relates to the development of personal life skills and 
the pursuit of technologically oriented professions, A strong program 
in science education is fundamental to Kentucky's c±>ility to 
contribute to scientific research and coupe te in the econcniic arena. 

This report provides current staffing and enrol.ljment data for 
science education in Kentucky's schools. The report identifies areas 
for needed staff developnent, science program needs, and teacher 
certification deficiencies. This data^ in concert with enrollment 
data frcm undergraduate science education progranis^ can also provide 
the basis for predicting future science teacher needs in Kentucky. 

It is hoped that this refx^rt will not only provide a significant 
informtion base but stimulate planning for inproved science 
instruction in the Ccmnonwealth. 




Alice McDonald 



Suf)erintcndent of l\iblic Instruction 
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PRI'2-'ACE 



I'his publication represents a first attempt to prepare a statistical 
profile of science teachers in Kentucky schools, grades 7-12. Data sources 
include information fron PSD forms and teacher certification tapes. PSD forms 
are completed during the first month of the school year and teacher 
certification tapes are updated as teachers obtain or update certification. 
This information is as accurate as that which is placed on the PSD form by 
local personnel. 

This report has direct implications for all local education personnel 
concerned with science instruction- it can be used to conpare tiieir program 
offerings and staffing patterns to those found throughout the Conmonwealth. 
This report also provides the legislature, State Board of Education, Council 
on Higher Education, colleges and universities, and citizens with up-to-date 
information regarding the status of science education in grades 7-12. Such 
information could be invaluable to the formulation of policy, funding, and the 
developjnent of long-range plans. 

Special recognition and appreciation are extended to Wendell McCourt, 
Branch Manager, Division of Computer Sei-vices, and Fred Faulkner, Computer 
Programer, Division of Computer Services, for providing the information and 
extensive computer programing,. Appreciation is also extended to Ann Graves, 
Department of Curriculum and Instruction, at the University of Kentucky for 
typing several drafts of this report. 



Frank B. Hcv/ard 
J. Truman Stevens 
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THE TEAQIER 



TABLE 1 Basic Teacher Information 

Infoimation is based on individuals who are teaching one or more science 
classes in grades 7-12 during the 1984-85 school year. This represents an 
unduplicated count of teachers. These dat^ do not address the appropriateness 
or inappropriatness of the type of certification held by the individual. More 
specific: data on teacher variables are presented in subsequent tables. 

TABLE 2 Subjects by Gender of Teacher 

Males outnumber females in science classroons. Tlie ratio of males to 
females is fairly cx)nsi stent in specific subjects with the exception of 
physics. Seventy-three percent of physics teachers in Kentucky are male. 

TABIoE 3 Subjects Taught by Race or Ethnic Identity 

A majority of science teachers in Kentucky is Caucasian. Less than four 
jx:'rcent of the t.eacherf5 are frcxn minority groups. Itireo percent (3.1%) of the 
toacliors are black. With the e^xccption of the eartli sciences, there are fewer 
minority teachers in physical sciences than in biological sciences. The 
profKirtion of nunority science teachers to the total number of science 
teachers is loss tJian tiie proport-ion for the general fxjpulation. 
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TABI£ ] : BA5jIC lEACIlER ,INI<X)RMATION* 



Teacher Informatjon 



Numh^er 



Percentage 



GENDER 



Male 
Female 



TOa^AL 



1151 
925 
2076 



55.4 
44.6 



RACE OR ETHMIC 
IDENl'ITY 



CERTIFICATION 



SALARY + 
(185 Days) 



Vstiite 

Black 

Hispanic 

Asian 

Indian 



aX)TAL 



I 
II 

III 
IV 



2005 
64 
1 
4 

2 

2076" 



(Master's Degree + 30 hrs) 571 
(Master's Degree or Planned 

Fifth Year Program 1040 

(Bachelor's Degree) 464 

(96 hrs and Above) 1 

imhL 2076 



+Mean Salary 



- $19,996 



ERXC^'^-'- Teacher Count ( undup] icated count) 



96.6 
3.1 
0.0 
0.2 
0.1 



27.5 

50.1 
22.4 
0.0 



Below 


$12,000 


8 


0.4 


$12,001 


- $14,000 


19 


0.9 


$14,001 


- $16,000 


203 


9.8 


$16,001 


- $18,000 


288 


13.9 


$18,001 


- $20,000 


528 


25.4 


$20,001 


- $22,000 


556 


26.8 


$22,001 


- $24,000 


254 


12.2 


$24,001 


- $26,000 


165 


8.9 


$26,001 


- $28,000 


55 


2.6 


$28,001 


- $30,000 


0 


0.0 


Above 


$30,000 


0 


0.0 






aX/l'AL 2076 





TABI£ 1: BASIC TEACI-IER INFORMATION (continued) 
Teacher Information Number Percentage 



YEARS OF TEAaiING+ 



0-2 


233 


11.2 

•A- JL- * ^ 


3-5 


179 




6-8 


227 




9 - 11 


295 


14.2 


12 - 14 


324 


15.6 


15 - 17 


251 


12.1 


18 - 20 


208 


10.0 


21 - 23 


160 


7.7 


24 - 26 


96 


4.6 


27 - 29 


52 


2.5 


30 and Above 


51 


2.5 




lOTAL 2076 





-fMean Years Teaching Experience - 12.9 



Invalid 


Data 


5 


0.2 


21 - 


25 


69 


3.3 


26 - 


30 


240 


11.6 


31 - 


35 


394 


19.0 


36 - 


40 


501 


24.1 


41 - 


45 


396 


19.0 


46 - 


50 


208 


10.0 


51 - 


55 


130 


6.3 


56 - 


60 


84 


4.0 


61 - 


65 


44 


2.1 


Above 


65 


5 


0.2 



lOTAL 2076 

+Mean Age (years) 39.7 



* Actual Teacher Count (uiiduplicated cx)unt) 
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TABU:; 2: SOIUECTS BY GENDl-ai OF TPmiEI^* 

1984-85 





SUBJECT' 


NUMBEI< 


PERCENTAGE 




PERCENl'AGE 


lOTAL 






OF M^JoES 


MALES 


OF FEMAIiES 


FEMALES 




2502 


ElGjnentary Science ** 


9 


52.9 


8 


47.1 


17 


2536 


Inteqrated Science 


358 


54.2 


302 


45.8 


660 


2511 


Intro. Bio. Science 


228 


53 . 5 


198 


46.5 


426 


2563 


Intro. Earth Space Science 


178 


54.4 


149 


45.6 


327 


2530 


Intro. Chemistry- Physics 


184 


56.4 


142 


43.6 


326 


2517 


Biology I 


339 


55.2 


275 


44.8 


614 


2521 


Chenistry I 


163 


56.8 


124 


43.2 


287 


2532 


Physics I 


135 


73.4 


49 


26.6 


184 


2561 


Earth Science 


77 


58.8 


54 


41.2 


131 


2510 


Anatony & Physiology 


75 


54.7 


62 


45.3 


137 


2516 


Biology II 


82 


51.6 


77 


48.4 


159 


2538 


Physics II 


4 


100.0 


0 


0.0 


4 


3524 


Chemistry II 


49 


60.5 


32 


39.5 


81 


2512 


Sp. Topics Biology 


15 


45.5 


18 


54.6 


33 


2564 


Sp. Topics Phy. Science 


11 


57.9 


8 


42.1 


19 




TOTAL* 


1,907 


56.0 


1,498 


44.0 


3,405 



Considerable duplication exist in the 3,405 teacher count. Tn fac±, 1,329 (3,405 - 2,076 = 
1,329) of that number represent duplicatexl counts. This occurs when a teacher teaches more 
than one science course. For exanple, if a teacher teaches Biology I and ChemiFtry I, that 
person represents two of the 3,405 count - one for each type course taught, regardless of the 
number of classes taught. 

Coded as Elementary Science but taught at 7th or 8th Grade. 



Tmu: 3: SUIUIO'S TAUGHT BY KACP; OR FlUNIC IDENTITY* 



1984-85 



SUBJILT NUMIM^ OB" PERCEbfTAGE 

l-KACHrKS WHIH'] BLACK HISPANIC ASIAN IND^ 



2502 


Elenxintaiy Science ** 


17 


100.0 


0.0 


0.0 


0.0 


0.0 


2536 


Integrated Science 


660 


96.8 


3.2 


0.0 


0.0 


0.0 


2511 


Intro. Bio. Science 


426 


95.0 


4.0 


0.2 


0.5 


0.2 


2563 


Intro. Earth Space Sciei-^cc^ 


327 


96.6 


3.0 


0.0 


0.0 


0.3 


2530 


Intro. Chemistry-Physics 


326 


98.2 


1.2 


0.0 


0.3 


0.3 


2517 


Biology I 


614 


97.1 


2.6 


0.0 


0.2 


0.2 


2521 


Qioiiistry I 


287 


97.9 


1.7 


0.0 


0.4 


0.0 


2532 


Physics I 


184 


99.5 


0.0 


0.0 


0.5 


0.0 


2561 


Earth Science 


131 


94.7 


5.3 


0.0 


0.0 


0.0 


2510 


An.atoniy & Physiology 


137 


94.9 


5.1 


0.0 


0.0 


0.0 


2516 


Biology II 


1j9 


97.5 


2.5 


0.0 


0.0 


0.0 


2538 


Physics TI 


4 


100.0 


0.0 


0.0 


0.0 


0.0 


2524 


Chemistry II 


81 


97.5 


2.5 


0.0 


0.0 


0.0 


2512 


Sp. Topics I'iology 


33 


100.0 


0.0 


0.0 


0.0 


0.0 


2564 


Sp. lYDpics Phy. Science 


19 


100.0 


0.0 


0.0 


0.0 


0.0 




TOl'Al.* 


3,405 


96.9 


2.7 


0.0 


0.0 


0.0 



* See duplJ cation fcx)tnote fra\\ Tabic 2. 

** Coded as ElenKintary Science but taught at 7th or 8th grade. 
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TABl J'l 4 Sul)ject.s Taught by Rank of l^achers 

Fifty percent of the science teachers hold Rank II classification* Rank 
II is obtained by conpleting a master's degree or planned fifth year program • 
IWenty-seven percent have Rarik I certification (bachelor's degree + 60 hours 
or master's degree + 30 hours). Rank I teachers are more likely to be 
teaching high school science* Rank II classification is evenly distributed 
among subjects taught* Only 22% of the science teachers are below the Rank II 
classification* Tlie ecJucational attainment of Kentucky's science teachers is 
high. 

TABLE 5 Salaries of Kentucky Science Teachers 

Eight science teachers earn less than $12^000 per year. No science 
teacher in Kentucky earns more than $28,000. 'Ihe average salary for 1984-85 
is $19,996. 

One thousand eighty^four teachers {b2%) earn between $18,000 and $22,000. 
Itie graph illustrates the distribution of salaries. Salaries are based upon 
185 days of employment. Science teacher salaries are lower tlian salaries fron 
jobs rcK^uiring ccniparable educational backgrounds. 

TABIi:: 6 Years Teaching Experience of Kentuc:ky Science Teachers 

This graph shcv/s years teaching experience. 'J'here is a heavy 
concentration of teachers in the micidle of pj"ofessionai careers. Combining 
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TABIiE 4: SUBJBC'l'S TAUGIfl' BY RANK OE^ TEACHEl^* 

1984-85 



SUBJECT NUMBra?> OF P ERCEhri'AGE 

l^affiRS RANK I RANK II RANK III RANK IV 



2502 


Eleneritary Science ** 


17 


0.0 


64.7 


35.3 


0.0 


2536 


Integrated Science 


660 


25.6 


50.0 


24.2 


0.2 


2511 


Intro. Bio. Science 


426 


23.7 


50.7 


25.6 


0.0 


2563 


Intro. Eairth Space Science 


327 


24,2 


48.0 


27.8 


0.0 


2530 


Intro. Chemistry- Physics 


326 


28.8 


48.5 


22.7 


0.0 


2517 


Biology I 


614 


29.2 


50.7 


20.2 


0.0 


2521 


Chemistry 1 


287 


30.0 


51.2 


18.8 


0.0 


2532 


Physics I 


184 


32.6 


56.5 


10.9 


0.0 


2561 


Earth Science 


131 


22.9 


5i.2 


26.0 


0.0 


2510 


Anatomy & Physiology 


137 


29.2 


53.3 


17.5 


0.0 


2516 


Biology II 


159 


32.1 


49.1 


18.9 


0.0 


2538 


Physiics II 


4 


50.0 


50.0 


0.0 


0.0 


2524 


Chemistry II 


81 


34.6 


50.6 


14.8 


0.0 


2512 


Sp. Topics Biology 


33 


42.4 


51.5 


6.1 


0.0 


2564 


Sp. ItopicG Phy. Science 


19 


15.8 


47.4 


36.8 


0.0 






3,405 


27.5 


50.5 


21.9 


0.0 



* See duplication footnote fron Table 2. 

** Coded as Elenentary Science but taught at 7th or 8th grade. 



TABLE 5: SAlARIES OF KENTUCKY SCIENCE TEACHERS 



in 

CD 

sz 



o 

CD 

E 
^5 



500 



400 



300 



200 



100 



* * * 

* * * 

* * * 

* * * 

* * * 

* * * 

* * * 

* * * 

* * * 

* * * 

* * * 

* * * 
» * * 
It * * 



Below 
$12,000 



$12,001- 
$14,000 



$14,001- 
$16,000 



$16,001- 
$18,000 



$18 
$20 



001- 
000 



$20 
$22 



I 

00 



* ♦ ♦ 

* * * 

* tt * 

* * * 

* * * 

* * * 

* * * 

* * * 

* * * 

* * * 

* * * 

* * * 

* * * 



001- 
000 



$22,001- 
$24,000 



* * 

* * 

* * 

* * 

* * 

* * 

* * 



***** 
***** 



$24,001- 
$26,000 



$26,001- 
$28,000 



Salaries (Dollars) 
Mean Salary -- $19,996 | 
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TABLE 6: YEARS TEACHING EXPERIENCE OF KENTUCKY SCIENCE TEACHERS 



330, 
300 
270 

240 

210 
180 

150 
120 
90 

60 
30 1 

ol 



* ft * * * 
ft * * ft ft 
ft ft ft ft ft 
ft ft * I t 
ft ft * * * 
ft ft 4 * * 
ft * ft * ft 

* ft ft ft ft 
ft ft ft * * 

ft ft ft 4 ft 

* ft * I ft 

* 4 * I * 
ft * ft * ft 
ft ft * * ft 

* ft ft * ft 
ft ft ft ft ft 
ft ft ft * ft 
ft * * * ft 
ft 4 ft * ft 
ft 4 ft f ft 
ft ft ft * ft 
i ft ft ft ft 
ft ft ft « * 
ft ft ft ft ft 
ft ft ft ft ft 
ft * ft ft ft 
ft ft ft * ft 
ft ft ft * ft 

* ft ft ft ft 
ft ft ft ft ft 



***** 
***** 



***** 
***** 
***** 

* ft * ft ft 

* * ft ft ft 

* * ft ft ft 

* ft * * ft 

ft ft * * ft 
***** 
***** 
***** 
ft * ft * * 
***** 

* * * * ft 
ft ft * ft * 
ft ft * * ft 

* ft ft * ft 
ft * * ft ft 
***** 

* 7 • ft ft 

* * * * ft 

* * * * ft 

* ft * * ft 
ft * * ft ft 

* ft * ft ft 

* * ft ft ft 
ft ft * ft ft 
ft * * ft ft 
ft ft ft ft ft 
ft ft ft ft ft 

* ft * ft ft 
ft * ft ft ft 
ft * * ft * 
ft ft * * ft 

* ft ft ft ft 
ft ft * ft ft 

* ft * * ft 



***** 

* * * ft * 

* * * ft * 
***** 

* * * ft ft 
***** 
***** 
***** 
ft * * * * 
ft ft * * * 

* * ft * * 

* ft * ft * 

* ft ft ft ft 

* ft * * * 
ft ft * * * 
ft * * ft * 
***** 

* ft * ft * 
ft ft * ft * 
***** 
***** 
***** 
***** 

* * * ft * 
ft * * * * 

* * * * ft 
***** 
***** 
***** 

* * * ft * 
***** 



I 

I 



6'"-"8 9""--Tl""'l2'- 14 15 - 17 18 - 20 21 - 23 24 - 26 27 - 29 



30 + 
Above 



Teaching Experience (Years) 

Mean Teaching Experience -- 12.9 Years 
1 ' 1 .• 
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these data with projections of future school membership should provide useful 
information regarding the demand for new science teachers. In making these 
projections one should note that many of the teachers are out-of -field. 
Projections should include the number of teachers needed to reduce 
out-of -field assignments as well as tlie number needed to replace retirees. 
The mandatciry age for retirement is seventy; however, teachers may retire 
after thirty years of service. While the immediate demand to replace eligible 
rotircos is not high, one should note the logrithmic shape of the curve for 
the right half of tlie graph. A crisis situation is developing. The current 
production of new science teachers will not meet replacement de^nands during 
the next twelve years. Again these figures do not include variables such as 
out-of-field assignments, increasing student membership in lover grades, and 
attrition of teachers by means other than retirement. More research is needed 
to refine projection data on needs for future science teachers. 

TABLE 7 Teaching Experience by Gender 

lliis table lists teaching experience by gender. Note that tlie percentages 
of males as compared to females are lower for new teacher groups (0-5 years). 
It appears that fewer males are starting science teaching careers. 

TMilA*: 8 Ages of Kentucky Science Teachers 

Itiis graph contxiins infonnation regarding science teacher ages. The graph 
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TABLt: 7: l-EACHING t3(PERIENCE BY GENDER 



YEARS OF 
EXPERIENCE 



NUMBER 
OF MAIiES 



PERCENTAGE 
OF MATES 



NUMBER 
OF FEMALES 



PERCWPAGE 
OF EEMALES 



0-2 



5 



6-8 



9-11 



12 - 14 



13 - 17 



18 - 20 



21 - 23 



24 - 26 



27 - 29 



30 and Above 



105 



76 



115 



159 



179 



157 



126 



104 



68 



32 



30 



45.1 
42.5 
50.7 
53.9 
55.3 
62.6 
60.6 
65.0 
70.8 



61.5 



58.8 



128 
103 
112 
136 
145 
94 
82 



56 



28 
20 
21 



54.9 
57.5 
49.3 
46.1 
44.8 
37.5 
39.4 
35.0 
29.2 
38.5 
41.2 



TOl'AL 



1151 



925 
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TABLE 8: AGES OF KENTUCKY SCIENCE TEACHERS 



to 

x: 
u 



o 

(V 
E 

3 



500* 



400; 

i 
i 

300! 



! 

2ooi 

t 

! 

I 

loo! 

i 



***** 
***** 



***** 
***** 
***** 



* * * 

* * * 



Invdl id 
Age 



21 - 25 26 - 30 31 - 35 36 - 40 41 - 45 46 - 50 51 - 55 56 - 60 61 - 65 



Above 
65 



Age (Years) 
Mean Age 39*7 Years 
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is predictable cxinsidering experience data presented in Table 6. Itie mean age 
is 39.7. While this type of data is not available for previous years, it 
appears that the mean age is rather liigh. 

TABLE 9 Ages of Science Teachers by Subjects Taught 

It is difficult to see clear patterns in the distribution of age ranges by 
subject taught. Hcwever, older teachers tend to teach high school biology, 
chemistry, and physics. The frequencies of teachers in the age ranges fron 
51-65 are higher in these subjects than in other subject areas and grade 
levels . 

TABLE 1 0 Science Teachers Eligible for Retirement 

Fifty-one science teachers have 30 or more years teaching experience and 
are eligible for irmiediate retirement. Could these individuals be replaced by 
new teachers with appropriate science certification? 

TABLE 11 Types of Certification Required to Teach Cciirses from the 
Kentucky Program of Studies (Science) 
The publication. Program of Studies for Kentucky Schools , lists and 
describes each of the science courses that may be offered by the public 
schools. The grade level or range of grade levels at which a course may be 
offered is included. Within each course description there is a list of the 
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TABLE 9: 


AGES 


OF SCIENCE TEACHERS 
1984-85 


BY 


SUBJECT 


TAUGHT 


* 










SUBJECT 








Age Range 


(years) 
















21- 

25 


26- 

30 


31- 
35 


• 36- 
40 


41- 
45 


46- 

50 


51- 
55 


56- 
60 


61- 

6^^ 


Over 
65 


Inval id 
Data 


2536 


Integrated Science 


27 


85 


132 


166 


101 


71 


34 


28 


12 


2 


2 


2511 


Intro. Bio. Science 


10 


65 


8C 


93 


88 


40 


29 


8 


6 


0 


1 


2563 


Intro. Earth Space Science 


12 


50 


61 


76 


59 


26 


22 


13 


8 


0 


0 


2530 


Intro. Chemistry-Physics 


20 


46 


65 


75 


64 


24 


15 


8 


7 


i 


1 


2517 


Biology I 


19 


56 


109 


137 


138 


59 


48 


31 


13 


2 


2 


2521 


Chemistry I 


11 


34 


43 


76 


58 


27 


13 


15 


9 


1 


0 


2532 


Physics I 


3 


11 


27 


60 


37 


25 


5 


10 


5 


1 


0 


2561 


Earth Science 


8 


13 


32 


24 


22 


9 


11 


6 


5 


0 


1 


2B10 


Anatomy & Physiology 


4 


12 


27 


30 


29 


15 


12 


4 


3 


0 


1 


2516 


Biology II 


6 


11 


28 


48 


30 


17 


8 


9 


2 


0 


0 


2538 


Physics II 


0 


0 


2 


1 


0 


1 


0 


0 


0 


0 


0 


2524 


Chemistry II 


0 


8 


12 


25 


15 


11 


4 


3 


3 


0 


0 


2512 


Sp. Topics Biology 


0 


4 


5 


8 


8 


2 


4 


2 


0 


0 


0 


2564 


Sp. Topics Phy. Science 


1 


2 


7 


1 


3 


2 


1 


1 


1 


0 


0 



* For a given subject (line), an undupl icated count is provided. 
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TABIi^ 10: SCIKNCE TEACHERS LLIGIBI^ FOR RETIREMEWl" 

1984-85 



NUMBER OF TEACHERS WITH 
AGE 30+ YEARS OF E<PERIE^E 



Invalid Age 3 

54 1 

55 2 

56 8 

57 3 

58 2 

59 5 

60 7 

61 3 

62 4 

63 3 

64 3 

65 3 

66 1 

67 1 

68 0 

69 2 



lOTAL 51 
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TABLE 11 



TYPES OF CERTIFICATION REQUIRED TO TEACH COURSES FROM THE 
KENTUCKY PROGRAM OF STUDIES (SCIENCE) 
1984-85 



Certification Codts 
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Course 
Code 



Grade 
Range 



Course Title 



2536 7~ 9 Integrated Science 

25U 7 Intro. Bio. Science 

2563 8 Intro. Earth Space Scl. 
2530 9 - 12 Intro. Chemistry-Ph>sics 
2517 9 - 12 Biology I 

2521 10 - 12 Chemistry I 

2532 10 - 12 Physics I 

2561 10 - 1^ Earth Science 

2510 10 - 12 Anatomy & Physiology 

2516 11 - 12 Biology 11 

2538 11 - 12 Physics II 

2524 11-12 Chemistry II 

2512 10 - 12 Special Topics 
in Biology 

2564 10 - 12 Special Topics 

in Physical Science 
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CERTIFICATION TYPES FOR PROGRAM OF STUDIES (X) 
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* NOT CERTIFIED FOR GRADE 9 

** NOT CERTIFIED FOR GRADES 10-12 



"17- 



types certification (majors^ minors ^ or arenas of concentration) eligible to 
teach this course • Certification tyj)es not included in the lists are 
considered out-of-~field. More information about Kentucky certification 
requirements is found in the Appendix* Table 11 defines types of 
certification needed to teach science courses offered in Kentucky schools • 
Informtion fron Table 11 is used in subsequent tables where specific 
courses are examined for types of certification held by teachers* Highly 
specialized courses like biology, chemistry, and physics have a limited number 
of certifications eligible to teach these courses* More general courses like 
integrated science may be taught by a ].arger number and more diverse set of 
srxence certifications. Judgements may be made regarding the desirability of 
types of certificates eligible to teach a given subject;. For example, physics 
majors, physics minors, and areas of concentration in mathematics and physical 
science are among the types eligible to teach physics. A physics major may be 
a more desirable certification for teaching Physics I or II while an area of 
concentration in mathematics cind physical science may be more desirable for 
teachers of the course, Introduction to Chemistry and Physics. Several 
certifications may be considered in-field for a given subject but the quality 
of staffing may be jvirtially inferred from the tyf>p of certification held. 
Sane certificates held uy teachers would be clearly out-of-f ield. 
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STUDENT ENROUMENT 

TABLE 12 Subject and Student Mejnbership 

Number of classes r student membershipr and average class size is listed 
for each course from the Program of Studies for Kentucky Schools , Junior 
high/middle school sciences [Integrated Science ^ Introduction to Biological 
Science r Introduction to Earth-Space Science (including Earth Science) r cind 
Introduction to Chemistry and Physics] and Biology I are^ by far^ the largest 
enrollment courses. This is shaped^ primarily r by the State Board of 
Education requirement of two units of science for high school graduation. 
Large numbers of students are ending science studies when minimum requirements 
have been met. 

Biology I is generally taught in the tenth grade. Tenth grade meamibership 
in 1984-85 is 48^085. In 1984-85^ 48,928 students are enrolled in Biology I. 
Therefore, one may conclude that 100% of the students are taking high school 
biology. The slight discrepancy in numbers can be explained by the fact that 
some schools offer Biology in the 9th grade and/or students may elect to take 
Biology I after the 10th grade. The important point is that virtually all 
high school students are taking a biology course. 

Student membership in junior and senior classes totals 84,640 with an 
average membership of 42,320 at either grade levels. With 15,276 students 
enrolled in Chemistry I, it may be detennined tiiat 36.1% of the students are 
taking a high school chomistry coiirse. This may be favorably conpared to 
other states and national percentages. One report says, "Unlike mathematics, 



TABLE 12: SUBJECT AND STODLm' MEMBERSHIP* 

1984-85 





SUBJECT 


NUMBER OF 


STODENT 


AVERAGE 






CLASSES 


MEMBERSHIP 


CLASS SIZE 


2536 


Integrated Science 


1,93b 


53,284 


27.5 


2511 


Intro. Bio. Science 


1,220 


32,990 


27.0 


2563 


Intro. Eairth Space Science 


981 


26,529 


27.0 


2530 


Intro. Chord stry-Physics 


778 


20,667 


26.6 


2517 


Biology I 


1,829 


48,928 


26.8 


2521 


Chemistry I 


644 


15,276 


23.7 


2532 


Physics I 


234 


4,562 


19.5 


2561 


Earth Science 


325 


8,831 


27.2 


2510 


Anatcmy & Physiology 


200 


4,754 


23.8 


2516 


Biology II 


232 


4,939 


21.3 


2538 


Physics II 


7 


.137 


19.6 


2524 


Chemistry II 


109 


2,106 


19.3 


2512 


Sp. Topics Biology 


48 


1,022 


21.3 


2564 


Sp. Topics Phy. Science 


31 


715 


23.1 



TQim 8,573 224,740*** 26.2** 



* Does not include Elementary Science (2502) taught in 7th or 8th grade. Thirteen teachers 
iirproperly coded their courses. 
** Represents student membersliip (22'*, 740) divided by classes (8,573). 
*** Duplicated count (An individual student may take more than one science class. ) 
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only li:jut:ed statistical informr.\tioii iv> reeulily available on science course 
enrollments nationwide." ( Mathematics Science and Caiputer Education ^ Grades 
7-12: A Report on the ^jew Hajipshire Mathemtics and Science Education 1983 
Status Survey y 1984, p, 20). Tlu^ same publication reports a national 
chemistry enrollment of 37^. and 35.6% Cor New Ilanpshire. In interpreting data 
in this report, one must be aware of the high percentage of high school 
dropouts in Kentucky, lliis figure (dropouts) has been placed at around 30%. 
When dropouts are included, thc^ overall picture is less encouraging. Also, 
one may ask the question, "can't ivore than 36% of our students benefit from a 
chemistry course?" These students wi.ll be living and working in a highly 
technological society. Do enough students have the scientific kncwledge and 
technical skills to contribute to their personal development and the econonic 
growth of the Commonwealth? 

Physics enrollment is even nK;re dismal. Four thousand five hundred 
sixty-two students are enrollfxl in Physics I. Dividing this number by the 
average junior oi* senior class memlx^rship (42,320) it is determined that 10.8% 
of the eligible student population is taking physics. One in ten students 
takes a course in high school pliysics. New Hampshire reports a state physics 
enrollment of 21.2'j and a national physics enrollrnent of 19%. ( Mathematics 
Science and Computer r]ducation, Grades 7-12 ; A Report on the New Haiipshire 
Matheiikitic ^ s and Science- I:k,lucation 19H 3 Status Stud y, 3 984, p. 20). As with 
chemistry, physics enrollments must bc} cxjnsidererf with reference to the 
dropx)ut- rate. 'lhf.\S(» fxjrcontages nocxi to \x' inci'casedl IX^ we have new 
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teachers (certificxl to teach physics) available to teach these courses? 

Additional infoimation related to schools offering and not offering 
chemistry and physics will be provided in a subsequent section of tliis 
report.. Questions like those asked about chemistry enrollments need to be 
asked about physics. Is physics to he offered to small elite groups of 
students or is it important to individuals and society to significantly 
increase the number of students taking an introductory physics course? 

Class size decreasos fron sevcinth grade science (Integrated Science or 
Introduction to Biological Science) to high school science offerings. Class 
size does not appear to be a major problem. Average class size ranges by 
subject from 19.3 to 27.5. Average class size for all science subjects 
canbined is 26.2. If average class size is 26.2, it may be inferred that sane 
classes in Kentucky are too large to provide effective instruction and safety 
insured laboratory experience. However, this figure is somewhat realistic in 
that funding for classroom units in Kentucky is based upon 28 students per 
unit. 



01'" Cl-Kl'lFICAlliS WVAi) m imcim'<ir> OF 
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TABU. 13 Integrated Science (Grades 7-9) 

Data in Table 13 cover infonvation on teachers and students in Integrated 
Science (grades 7-9). Unis genf^raJ science course accaniKxiates more types of 
science teacher certification chan otlier courses prescribed by tlie Program of 
Studies. At its best, tlie course provides an ooportunity for schools to 
integrate concepts and skills fraii several science disciplines over a period 
of three years. On a less optimistic note, schools sanetimes elect to use 
this course title for other science courses in order to reduce the number of 
out-of-field, teacher assignments. This second application does nothing to 
inprove tlie quality of instruction for middle/ junior high school science 
students. 

Six hundred sixty teachers to ich Integrated Science. 'IVP^s of 
certification are quite varied; however, the predciiiinant certifications 
include biolcx-jy ntijor.s (235) and minors (121) approximately 54% of the 
teachers. 'Ihere is a notable absence of junior high science ma jort ; physics 
niajors and minors; chemistry majors and minors; and earth science majors and 
minor?. Note ttiat ix}rcentages are calculatG-d for each type of certification 
by numlx-r of teachers, numter of students, and number of classes. Eight 
tiiousand eleven studeiits are Ixang taught by teachers (e]c?iiK}ntary ) wi.th less 



TABLE 13: 2536 INl'BGRA'l'ED SCIENCE AND TEACHER CERTIFICATION 
(BY TEACHERS, STUDENTS, AND CLASSES) 
1984-85 





CERTIFICATION 


NUMBER OF 


PERCENTAGE 


NUMBER OF 


PERCI\NTAnF. 


MIMRRR DP 








TEAQffiRS 


TEACHERS 


STUDENIS 


SlUDENTS 


CLASSES 


CLASSES 


J50 


Junior High Sciemce 


4 


0.6 


448 


0.8 


15 




A50 


Science Area 


18 


2.7 


1,409 


2.6 


51 


2.6 


B50 


Science Major 


5 


0.8 


262 


0.5 


9 


U.5 


R51 


Science limited 
















to BioJ.ogy 


3 


0.5 


230 


0.4 


8 


0.4 


R52 


Science Limited 
















to Chanistry 


0 


0.0 


0 


0.0 


0 


0 0 


R53 


.-Science Limited 
















to Physics 


0 


0.0 


0 


0.0 


0 


0 0 


R56 


Science Limited 
















to Earth Science 


1 


0.2 


60 


0.1 


2 


0.1 


B51 


Biology Maior 


235 


35.6 


18,333 


34.4 


663 


34.3 


B52 


Chemistry Major 


33 


5.0 


2,138 


4.0 


79 


4.1 


B53 


Physics Majo>" 


8 


1.2 


427 


0.8 


16 


0.8 


B54 


Bioloqy - 
















Health Major 


3 


0.5 


278 


0.5 


11 


0.6 


B56 


Earth Science Major 


12 


1.8 


1,039 


1.9 


39 


2.0 


A70 


Math - Physical 
















Science Area 


1 


0.2 


32 


0.1 


1 


0.1 


C51 


Biology Minor 


121 


18.3 


9,537 


17.9 


353 


18.2 


C52 


Chemistry Minor 


3 


0.5 


290 


0.5 


11 


0.6 


C53 


Physics Minor 


5 


0.8 


334 


0.6 


12 


0.6 


C56 


Earth Science; Minor 


4 


0.6 


329 


0.6 


12 


0.6 


C57 


Geology Minor 


1 


0.2 


90 


0.2 


3 


0.2 


05 0 


Letter of /^proval 


}3 


2.0 


1,357 


2.5 


50 


2.6 


ElGmentary Grades 1-8 


98 


14.8 


8,711 


1'^.4 


313 


16.2 




Out-of-field 


92 


13.9 


7,980 


15.0 


287 


14.8 




TOTAL 


660 




53,284 




1,935 
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than a minor in one of the sciences* In addition, 7,980 students are taught 
by out"Of-field teachers* Out~of -field teachers also have less than a ndnor 
in one of the sciences* 

The follcwing list contains majors and frequencies of majors reported as 
out-of -field for Integrated Science: 



TABLE 14 Introduction to Biological Science (Grade 7) 

Forty-six percent (45 •5%) of the students in this course are taught by 
biology majors (30*5%) and minors (15.0%). Elementary teachers teach 8,199 
students (24.9%). Nine thousand forty-five students (27.4%) are taught by 
out-of -field teachers. 

The following list contains najors and minors (including frequencies) 
reported as out-of -field for Introduction to Biological Science: 



Physical Education/Health Major 29 

Social Science Major 22 

Hone Economic Major 17 

Agriculture Major 13 

Business Major 6 

Psychology Major 2 
Art, English, Industrial Arts Majors 3 




Science Majoi or Minor 



Chemistry Major 
Earth Science M^ijor 
Physics M^ijor 
Chemistry Minor 
Physics Minor 



2 
2 
1 
2 
2 
9 



TABIJC 14: 2511 IN1TO)UCT10N TO BIOLOGICAI. SCIENCE AND 'imCHER CERTIFICATION 

(BY I-EACTOKS, SlUDEWI^, AND CLASSES) 
1984-85 





CERTIFICATION 


NUMBER OF' 
lEAQiERS 


PERCWTAGE 
ITLACHilRS 


NUMBER OF 
SIUDEN^l'S 


PERCENTAGE 
SOUDENTS 


NUMBER OF 
CLASSES 


PERCENTAGE 
CLAS'^SS 


B51 


Biology Major 


115 


27.0 


10,062 


30.5 


374 


30.7 


R51 


Science Limited 
to Biology 


1 


0.2 


29 


0.1 


1 


0.1 


B54 


Biology-Health 
Major 


1 


0.2 


28 


0.1 


1 


0.1 


C51 


Biology Minor 


59 


13.8 


4,949 


15.0 


179 


14.7 


A50 


Science Area 


7 


1.6 


596 


1.8 


25 


2.0 


B50 


Science Major 


0 


U • U 


0 


0.0 


0 


0.0 


J50 


Junior High Science 2 


2.5 


82 


0.2 


3 


0.2 


Elementary Grades 1-8 


114 


26.8 


8,199 


24.9 


298 


24.4 




Out-of-field 


127 


29.8 


9,045 


27.4 


339 


27.8 




TOl'AL 


426 




32,990 




1,220 
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ISJon-science Major or Minor 



Physio il Education/Heal til Major 

Home Economics Major 

Social Studies Major 

Letter of Approval (D50j 

Agriculture Major 

Business Major 

English Major 

Psychology Major 

Art and Music Majors 

Math and Industrial Arts Majors 



43 
24 
lb 
12 
7 
5 
3 
3 
2 
2 



Ttotal 



116 



TABLE 15 Earth Science ( Introduction to Eart Space Science and Earth 



Ihe Program of Studies lists Introduction to Earth Space Scien'^ as an 8th 
gi^ade course. Earth Science is listed as a science elective for grades 10 r 
11, or 12. There is much confusion at ' 'le school level as to the appropriate 
coding for earth science courses. In most cases, only one course is taught 
and it is taught at the eighth grade level. It wouJd be appropriately coded 
as Introduction to Earth Space Science (Code Number 2563). Due to the 
considerable confusion regarding the caUng of earth science courses, this 
r eport combines all earth science data . 

Of all subjects included in the Program of Studies , e^rth science is the 
coiurse which is in the most need of iirmediate attention. The number of 
students taught by out--of-f ield teacners is alarming. Seventeen teachers have 
an earth science or geo(jraphy/geo]ocjy major. Fifteen teachers liave earth 
science or qeolo(]y mLnon;. 'IWenty-yirc^ti {X:ux:ent (22.8%) of the students 



Science ) 



TABLE 15: tiARlH SCltHJE COURSI-IS (2561 AND 2563)* AND atlAQIER CERTIFICATION 

(BY TEACHERS, STUDENl-S, AND CLASSES) 
1984-85 



CERTIFICATION NUMBER OF PERCENTAGE NUMBER OF PERCENTAGE NUMBEE OF PERCENTAGE 

TmCHERS TEACHERS STUDENTS STUDENTS CLASSES CLASSES 



B56 Earth Science 







1 9 




1 052 


3.0 


40 


3.1 


R56 


Science LiiriitGci 
















to Earth Scic^nce 


u 




0 


0.0 


0 


0.0 


323 


Geography - 












1.0 




Geology Major 


5 


1.] 


380 


1.1 


i:; 


056 


Earth Science 
















Minor 


13 


2.8 


1,035 


2.9 


41 


3.1 


057 


Geology Minor 


2 


0.4 


203 


0.6 


7 


0.5 


023 


^.5ecgraphy - 










0 


0.0 




Geology Minor 


0 


0.0 


0 


0.0 


A70 


Math - Physical 
















Science /vrea 


4 


0.9 


258 


0.7 


10 


0.8 


A50 


Science Area 


16 


3.5 


1,703 


4.8 


59 


4.5 


B50 


Science Major 


6 


1.3 


383 


1.1 


16 


1.2 


J50 


Junior High Science 


4 


0.9 


260 


0.7 


11 


0.8 


Elementary Grades 1-8 


loa 


23.6 


8,065 


22.8 


290 


22,2 




Out"Of-field 


288 


62.8 


22,021 


62.3 


819 


62.7 



TOT'AL 458 35,360 1,306 



* As a result of incorrect coding of earth science classes by IcKjal school districts, this table 
combines the two courses. 
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(8,065) are taught by elenie^Jitary teachers. Sixty-two percent (62 ,3%) of tiie 
students (22,021) are taught by out-of -field teachers. While there is a 
severe national need for certified earth science teachers, Kentucky's problem 
appears to be mere severe than in some states. For example, North Carolina 
reports that 48.5% of their earth science classes are taught by appropriately 
certified teachers (Nort h Carolina Science Teacher Profile; Grades 7-12 , 
1983, p. 10). 

Ihe following list contains n^jois and minors (including frequencies) 
reported as out-ol -field for earth science courses: 
Science Major or Minor 



Biology Major 105 

Biology Minor 39 

Biology Area 4 

Chemistry Major 15 

Chemistry Minor 1 

Physics Major 2 

Physics Minor i 

Ibtal 170 



Non- science M^ijor or Minor 

Physical Rlucati on/Health Major 42 

Physical Eciucxiti on/Health Minor 2 

Hone F/Conaiiics Mijor 26 

Socjial Studies Hijor 13 

letter of Approval (D'jO) 12 

Agriculture Major 7 

English M^ijor 4 

Business Major 3 

7\rt M^ijor 3 
Psycho iocjy and Industrial Arts 

Majors 3 

Undc±eniii.ned and TtitJi Majors _ 3 

Ibtal ii« 
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These data suggest that considerable attention be given to staff 
development activities, undergraduate programs, and graduate programs. 
Production of new teachers, endorsements for out-of- field teachers, additional 
work for elementary certified teachers, and in-service/staff developnent will 
be needed to approach a partial solution to a problem of this magnitude. 

TABLE 16 Introduction to Chemistry and Physics 

(Physical Science, Grades 9-12, Primarily Grade 9) 

As with courses discussecl previously, there are staffing problems in 
physical science classes. However, there are some positive features. 
Eilghty-four of 326 teachers have a chemistry major, physics major, or an area 
in mathematics-physical science. Ninety teachers have a chatdstry or physics 
minor. Sixty- four percent of the physical science teachers are appropriately 
certified to teach physical science. Considering the number of chemistry and 
physics majors teaching this course, one might assume that many of these 
teachers are also teaching high school chemistry and physics. 

Even though there is evidence of good staffing in Introduction to 
Chemistry and Physics, 35.9% of the teachers are teaching out-of-f ield. Note 
that out-of -field teachers include 57 biology majors, 25 biology minors, .and 3 
biology areas. Ar3ditiona.l college cY^urses in the physical sciences could 
siqiii f icantly rt-duce the number of out-ol -field assignnK?nts. Conceivably, 
this upijrading cx^uid Ix^ accoaiplisheci within a reasonable period of tii\)G. The 
distrjbution of out-of-field teachers follows: 
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TABLE 16: 2530 INlTiODUCriON 10 CHMSTOY AM) PHYSICS ANI^ 'Jl-l^KCIU'JK CBT^TIFICATIQIM 

(BY TEACHERS, STUDENTS, AND CLASSES) 
.1984-85 



CERTIFICATION NUMBFJR OF PERCE'OTAGE NlMiER OF PEl^CFMAGE NUMBFIR OF PERCENTAGE 

TEACHET-iS lEACHERS Sl'UDENTS SlUDEWS CLASSES CLASSES 



Math- Phys.iral 

Science Area 6 

Chemistry Major 62 

Physics Major 16 

Science liinited 

to Cheniistry 0 

Science Ijimited 

to Physics 0 

Chanistry Minor 83 

Physics Minor 7 

Science Area 28 

Science Major 2 

Junior High Science 5 

Out-of-fie]-' 117 



1.8 
19.0 
4.9 

0.0 

0.0 
25.5 
2.1 
8 . 6 
0.6 
1.5 
35.9 



321 
3,513 
924 

0 

0 

5,111 
479 

.1 , 904 
206 
528 

7,680 



1.6 
17.0 
4.5 

0.0 

0.0 
24.7 
2.3 
9.2 
1.0 
2.6 
37.2 



12 
129 
36 

0 

0 

193 
17 
69 
7 
22 

293 



1.5 
16.6 
4.6 

0.0 

0.0 
24.8 
2.2 
8.9 
0.9 
2.8 
37.7 



'lOTAL 



326 



20,667 



778 
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Science Major or Minor 



Biology Major 57 

Biology Minor 25 

Area in Biology 3 

Earth Science Major 1 

Total 86 



bton-science Major or Minor 



Physical Education/Health Major 11 

Hone Econonics Major 6 

Social Studies Major 5 

Math Major 3 

Ijetter of Approval (D50) 3 

Agriculture Major 2 

English Major 1 

' Ototal 31 



OF CEI^TIFICAT1^£ IlELD BY TEACHERS OF 
HIGH SCHOOL SCIETCE COURSES* 

TAI^IJil 17 Biolog/ I (Grades 9-i2) 

Biology is well staffed by appropriately certified tetachers. Almost all 
classor. are taught by biology iriajors or minors. Majcrs outnumber minors three 
to oiK^. Only 24 teachers in the CaiitionwealtJii are teaching out-of-f ield. 

* Introeluction to Chojiiistry cinci Physics am bc! taught in grades 9-12. For 
this repjort^ the course was discussed in ti\o middle/ junior high school section* 
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TABliE 17: 2517 B.TOIiOGY I AND Tty\CIJEI< Clil^TII-'lCAT] UN 
(BY 'i'EACm^S, SITJDENTS, AND CLASSES) 
1984-85 





CERTIB'ICATION 


NUMBl-Ti OF 
TEACH13^S 


Pf'KCLOTAGE 
aEACHI<3^S 


NUMBtK OF 
STODENl'S 


PERCEOTAGE 
SlUDEN'iS 


NUMBICR OF 
CLASSES 


PERCENTAGE 
CLASSES 


B51 


Biology Major 


415 


67.6 


34,076 


69.6 


1,278 


69.9 


B54 


Biology-Health 
Major 


2 


0.3 


136 


0.3 


6 


0.3 


R51 


Science Limited 
to Biology 


3 


0.5 


167 


0.3 


7 


0.4 


C51 


Biology Minor 


138 


22.5 


10,629 


21.7 


392 


21.4 




Science r>xea 


31 


J • U 






yZ 


0. u 


B50 


Science Major 


1 


0.2 


52 


0.1 


2 


0.1 


J50* 


Junior High Science 0 


0.0 


0 


0.0 


0 


0.0 




Out-of-£ield 


24 


3.9 


1,256 


2.6 


52 


2.8 




IDTAL 


614 




48,928 




1,829 





* For 9th Grade Only 



ERIC 



-33- 



Out-of -field majors and minors follow: 
Science ^1ajor or Minor 



Chemistry Major 2 

Physics Major 1 

Chemistry Minor 1 

Total 4 

^ton-science Major or Minor 

Physical Education/Healtii Major 8 

Agriculture Major 5 

Hcr.e Economics Major 4 

Social Studies and English Major 3 

Total 20 



TABLE 18 Biology II (Grades 10-12) 

Only two teachers are out-of -field . Majors outnumber minors 4 to 1. 
Non-Science Major or Minor 

Agriculture Major 1 
Social Studies Major 1 
Total 9 



TAE3LIi: 19 Anatomy and Physiology (Grades 10-12) 

Ten teachers out of 137 are teaching out-of-f ield. Sixty-six percent 
(65.6%) of the teachers have a biology major. 
Non-science Major or Minor 

Physical] l'k:]uc^ation/Health Mtijors 9 
Agriculture Major 1 
Total To 



o 
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TABIA; J,8: 2516 BIOIX)GY II AND lEACHEK CPKT] FICATION 
(BY lliAaM^, S'lUDEM^, AND CLASSES) 
1984-85 





CERTIFICATION 


N!JMBO< OP' 


PERCEM'AGE 


NUTIBEK OE 

O 1 UUJZiiN 1 iD 


PERCENTAGI-; 

OliJUXMN J.D 


NUMBER OF 


PERCENl^AGE 

/ >T ACCt.»C 


B51 


Biolociv Maior 


120 


75 5 


Q47 






'7Q A 

/o . 4 


B54 


Biology-Healtli 
Major 


0 


0.0 


0 


0.0 


0 


0.0 


R51 


Science Iiimited 
to Biology 


1 


0.6 


7 


0.1 


1 


0.4 


C51 


Biology Minor 


27 


17.0 


726 


14.7 


35 


15.1 


A50 


Science Area 


9 


5.7 


193 


3.9 


11 


4.7 


B50 


Science Major 


0 


0.0 


0 


0.0 


0 


0.0 




Out-of-f j.eld 


2 


1.3 


66 


1.3 


3 


1.3 






159 




4,939 




232 
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TABU:; 19: 251U ANA'lUMY AND PHYSJOIOGY m) 'm\.Cim{ CmTLVlCNnObi 
(BY 'lllACHERS, STUDENTS, AND CTi\£iSES) 
1984-85 





CERTIFICATION 


NUMBI'I^ OF 
'lEACIM-iS 


PIiKCLOTAGP; 
IIilACHERS 


NUMBFl^ OF 
STUDENl'S 


PLl^CWAGE 

J- VJLyi-lLN J. v.? 


NUMBER OF 


PERCENTAGE 


B5]. 


Biology Manor 


90 


65.7 


3,067 


64.5 


131 


65 S 


B54 


Biology-Healtii 
Major 


1 


0.7 


2b 


0.6 


1 


0.5 


R51 


Scieince Liinitecl 
to Biology 


1 


0.7 


17 


0.4 


1 


0.5 


C51 


Biology Minor 


24 


17.5 


1,033 


21.7 


40 


20.0 


A50 


Science Area 


11 


8.0 


321 


6.8 


15 


7.5 


B50 


Science Major 


0 


0.0 


0 


0.0 


0 


0.0 




Out-of-field 


10 


7.3 


288 


6.1 


12 


6.0 




IDTAL 


137 




4,754 




200 





I, , 



ERIC 



TAIATJ: 20 Special atopics in Biolcxjical Science (Grades 10-12) 

aids is a .low enrollinent course (48 classes and 1,022 students). Tw^enty- 
six of 33 teachers are biology majors. 'Pliere are 2 out-of-field teachers. 
Non-Sci ence ^4Qjor or Minor 



TABU'! 2] Qiemistry 1 (Grades 10-12) 

ITiirty-eight fxi^rcent of Cliendstry 1 teachers have a iiiajor in chemistry; 
forty-one f)orcent have chci^nistry minors. As caT^>arecl to previously discussed 
courses, a significant shift has occwred. More teachers are teaching with a 
minor as caiit)ared to a major* 

Many teachers with a minor would beiief it fran opportunities to increase 
their chemistry minor to a major. While teachers with a chemistry minor hold 
different types of majors, the biology major xs more prevalent. 

Discussions of previous courses liave not conpared certification by number 
of teachers, numlxrr of students, and nuiiter of classes. Compare these figures 
for chemistry majoir, toac^hinq Chemistry 1. While 38.0 percent of the teachers 
have <i nurjor, 44.3% of the students are taught by a cheiidstry najor and majors 
teach 4J.8V> ol tho. classes. 'iTiis suggests that schools are effective, using 
th(.^ r\)orc qualificKi toach(,^rs to tcvich thi^i course. 



Physical Education/Health Major 
Agriculture Major 
Itotal 



1 
1 
2 
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TABIi; 20: 25.12 SPIXJIM, TOPICS IN BIOI/OGICTUj SCIEICI': A^l) 'il'lACHIK CI<KT]:FIC7^'riON 

(BY 'liy^CilER, S'iDDLMS, AND CLASSICS) 
1984-85 





CERTIFICATION 


NUMBER OV 
I'EAaffiRS 


PERCIiM'AGE 
1'EACiiERS 


NUMBER OF 
STUDENT'S 


PERCWrAGE 


NUMBER OF 


PERCENI^AGE 


B51 


Bloloov MfiTor 


26 


7H H 










B54 


Diology-IIc^alth 
Major 


0 


0.0 


0 


0.0 


0 


0.0 


R51 


Science Ijiniited 
to Biology 


0 


0.0 


0 


0.0 


0 


0.0 


C51 


Biology Minor 


2 


6.1 


36 


3.5 


2 


4.2 


A50 


Science Area 


3 


9.1 


64 


6.3 


3 


6.3 


B50 


Science Major 


0 


0.0 


0 


0.0 


0 


0.0 




Out-of-field 


2 


6.1 


71 


6.9 


3 


6.3 






33 




1,022 




48 





'•J ' 
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TABLE 21: 2523. CHH^IS'l'RY I AW Th'AChm CEKTIFICATION 
(BY lliACHEI^S, STODENl-S, AND CLASSES) 
1984-85 





CERTIFICATION 


NUMIiia< OE 
TEACHERS 


PERCENTAGE 
lEACHERS 


NUMBER OB' 


PERCENTAGE 


NUMBER OF 


PERCENr;«E 


B52 


Chemistry Major 


109 


38.0 


6f 774 


44 3 






R52 


Science Limited 
to Ch63Tdstry 


2 


0.7 


64 


0.4 


3 


0.5 


C52 


Chemistry Minor 


117 


40.8 


6,011 


39.3 


250 


38.8 




Science Area 


8 


2.8 


405 


2.7 


17 


2.6 


A50 


Science Area 


27 


9.4 


1,165 


7.6 


52 


8.1 


B50 


Science Major 


1 


0.3 


88 


0.6 


3 


0.5 




Out-of -field 


23 


8.0 


769 


5.0 


37 


5.7 




im-Aij 


287 




15,276 




644 





4. 
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Kight ji^rcent of tlie teachers are teaching out-of~f ield. Out-of -field 
itiajors and minors follow: 

Science Major or Minor 



Biology Major 14 

Biology Minor 2 

Physics Major 2 

Itotal 18 

Non-Science Majoi or Minor 

History, English, 

HaiK:^ Economic 'S 3 

Matli Major and Minor 2 

Ibtai ' 5 



lliere is a neeci for te^acher education institutions to actively recruit and 
certify new chemistry majors for high school teaching. 

tabu: 22 Chemistry II (Grades 11-12) 

As it should te, xvore niajors than minors are teacliing this course • Only 

one pt^-son is teaching out-of-f ield. 

Non--Scicnco Major or M.inor 

liigJish Major ]^ 

Ibtal 1 

^I'AJUJ'! Physics I ((grades 10-i:O 

For science cx)urses in grades 10-12, Physics 1 is tlie course niost 
frequently taught by out-ol-field teachers. Fifty-six })eople (30.4%) are 
out-of-fielcl i:or Pliysics I. 
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TABLE 22: 2524 Clilil^^ISn^Y II fm 'IlMiEK CIKTIFICATION 
(BY 'n=:ACHERS, SnJDENlS, ANT) Cli\SSES) 
1984-85 





CERTIFICATION 


NUMBI^ OV 


PERCENT^AGE 


InIumber of 


PHRCtM'AGE 
oluUrirvrio 


NUMBER OF 
LLAbbEfa 


PERCIOTAGE 
CLAbSES 


B52 


Chryni ciItv M^nnr 




fx 




^ J • J 


->1 


46. o 


R52 


Science Limited 
to Chemistiy 


0 


0.0 


0 


0.0 


0 


0.0 


C52 


Chemistry Minor 


26 


32.1 


761 


36.1 


38 


34.9 


A70 


Math - Physical 
Science Area 


4 


4.9 


64 


3.0 


4 


3.7 


A50 


Science Arc^a 


7 


8.6 


194 


9.2 


11 


10.1 


350 


Science Major 


1 


:.2 


62 


2.9 


2 


1.8 




Out-of -field 


1 


1.2 


67 


3.2 


3 


2.8 




am'AL 


HI 




2,106 




109 
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'1W3I1-; 23: 2532 PIIYSICS 1 AND l-EACIlIii;; Cl-KT] FICATION 
(BY 'm^CHERS, STODEWS, AND CLASSES) 
1984-85 





CERTIFICATION 


UMBm OF 


PIKCBJNTAGE 


NUMBFl^ OE 


PERCENTAGE 


OF 


PERCENTAGE 


B53 


Physics Major 


44 


23.9 


1,399 


30.7 


66 


28.2 


C53 


Physics Minor 


45 


24.5 


1,126 


24.7 


56 


23.9 


A70 


Matli-Physi cal 
Science Area 


9 


4.9 


237 


5.2 


12 


5.1 


A50 


Science Area 


27 


14.7 


717 


15.7 


37 


15.8 


B50 


Science Major 


3 


1.6 


12U 


2.6 


4 


1.7 




Out-of -field 


56 


30.4 


963 


21.1 


59 


25.2 






184 




4,562 




234 





5 ■ 
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Out-of-f j.old nti jors imd niinorsi lollow: 
Science Major or Minor 



Biology Major 20 

Chemistry Major 20 

Chemistry Minor 4 

Total 44 

Non-Science Major or Minor 

Math Major 10 

Eiiqlish Major 2 

" Ibtal 12 



Currently enrolled physics students could be better served if out-of-field 
teachers added physics certification. If, as recormended, physics enrollments 
increase, staffing problems could becane even more critical. Data not 
included in tliis report, suggest that large numbers of physics teachers are 
approaching retirement, Coiibining this information with data indicating a 1cm 
production of new physics teachers, highlights future needs in this area* 

TA I^IJ;: 2.4 Physics U (Grades U-12) 

Only seven classes of Physics 11 (Advanceci Physics) are offered in 
Kentucky. No teachers are out-of -field. 

T/Jil.i: 2b Availability of Chcnuslry I and Pliysics 1 Courses in 
Kentucky High Schcx^lG 
Of 255 sc:hcx>ls in Kentucky, 22\\ offer Chemistry I; thirty-two do not. Six 
of ihr thirty- two schcxjls would not Ix^ cxpecixKi to offc^r chemistry in tJiat 
they c\rc rilternati V(* and f)fni"onninq arts schcx)ls. 'Therefore, the modified 
fK'rc('iit<ig(^ ol sohcx)!:. oi f aring Chc^nistry .1 is B9.5%. 
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TAliliE 24: 2'j33 PIIYSJCS II AND 'itIACHER CEJ^'J'Jl-'lCATION 
(BY 'i-EACmiKS, S'lUDEWlS, AND CLASSES) 
1984-85 





CERTltTCAl'ION 


NUr^3l'II< 01-' 
'I'EACIIEI^ 


pi-Kcm'AGj; 


mmwR OF 


PI'KCim'AGE 
blAjDEMlo 


NUMB1:K UF 
LL/v^bi'jO 


PERCEM^AGE 

(^T ACCl?C 


B53 


Physics Major 


3 


75.0 


J. 21 


88 . 3 


O 


OO • f 


R53 


Science." Limited 
to Hiysics 


0 


0.0 


0 


0.0 


0 


0.0 


C53 


Physics Minor 


1 


25.0 


16 


11.7 


1 


14.3 


A70 


Matli - Hiysical 
Science Area 


0 


0.0 


0 


0.0 


0 


0.0 


A50 


Science Area 


0 


0.0 


0 


0.0 


0 


0.0 


B50 


Science Major 


0 


0.0 


0 


0.0 


0 


0.0 




Out-of-field 


0 


0.0 


{) 


0.0 


0 


0.0 




'lUPAL 


4 




137 




7 
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TABU-; 25: AVAU^nLll'Y OB' CHH^Ilsm' I AM) PHYSICS I 
COURSES IN KENTOCKY HIGH SCHOOLS 
19B4-85 



SUBJECl' 



NUMBro OF 



OI■■T'ERI^JG 



Pt]RCENr/V3L; 
SCHOOLS 
OITERING 



NUMBtK 
SCHOTIi^ 
Wa'.' OFFtKING 



PERCENTA3E 
SCHOOLS 
mr OBTERING 



Cheanistry I 
Physics I 



223 
180 



72.3 



(87.5) * 

(70.6) * 



26 
69 



(32)* 
(75)* 



10.4 
27.7 



(12.5)* 
(29.4)* 



* Includes 6 schools where Chemistry I and Physics I would not be appropriate course offerings 
(i.e., alternative and perfoniiing arts schools). 
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Ono liundred eighty schools offer Physics I. Sixty-niiu- schools that might 
be expected to offer physics do not do so. 'Itierefore, RKxlified percentage of 
schools offering Physics I is 72.3%. 

An inspection of school enrollnnent data for schools not offering vCheardstry 
and/or physics, reveals tliat these schools tend to be small (i.e., .250-650 
students) and rural. Several schools appx^ared on botii lists (not o:ffering 
chemistry and not offering physics). One may infei: that these schools offer 
neither of these subjects. A few schools teach chemistry and physics on 
alternate years. Wlien 1985-86 data become available, the numfcer of schools 
using an alternating plan will be known. 

The number ot schools in Kentucky not offering chemistry and physics is 
alarming. It is difficult to inagine that sane students would have no 
exp^erience with advanced physical science cxjurses in their hj.gh school years. 
VJhat opiX)rtunity do these students have to participate as scientifically 
literate citizens of the canmunity? Students aspiring to attend institutions 
of higher education face formidable, possibly insumKDuntable, obstacles. 
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TABlil'] 26 Special 'lYDpics in Physical Science (Grades 10-12) 

lliis is another low enrollment course (31 classes). It is primarily 
taught by chemistry majors and minors. A proportionately large number of 
teachers (6 of 19) are out-of -field. Out-of-field majors and minors follow: 
Science Major or Minor 



Biology Major 2 

Biology Minor 2 

Total 4 

h)on~Science Major or Minor 

Physical Education/Health Major 1 

Ilnglish Major 1 

Total 2 
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TABIiE 26; 25G4 SPI'XJIAT, TOPICS IN PHYSlU^I, SCIL'NC.'K AMI) 'lliACllIuK CrRTlI-'lCATION 

(BY TEACHERS, S'lDDlJ/rS , ATJD CLASSIC;) 
iy84--8[) 



CERTIFICATION NUMiil-i^ OF PrJ<Cl:M'A(]E NUMBP3< 01' PmCimW,F. NUKBro OF PERCENTASE 

T£ACHri^ 'IT^ACIIH^S S'iUDiM-S S'JAJUEN'iS CIi\SSE5; CLASSES 



A70 Math- Physiral 





Science Atea 


0 


0.0 


0 


0.0 


0 


0.0 


B52 


Chemistry Major 


4 


2] .1 


226 


31.6 


B 


25.8 


B53 


Physics ^tojor 


] 


5.3 


20 


2.8 


1 


3.2 


B56 


Earth Science Major 


U 


0.0 


0 


0.0 


0 


0.0 


R52 


Science Limited 
















to Chemistry 


0 


0.0 


0 


0.0 


0 


0.0 


R53 


Science Limited 
















to Physics 


0 


0.0 


0 


0.0 


0 


0.0 


R56 


Science Limited to 
















Earth Science 


0 


0.0 


0 


0.0 


0 


0.0 


C52 


Cheanistry Minor 


6 


31.6 


2;ii 


29.5 


9 


29.0 


C53 


Physics ilinor 


I 


5.3 


32 


4.5 


2 


6.5 


C56 


Earth Science Minor 


0 


0.0 


0 


0.0 


0 


0.0 


C57 


Geology Minor 


0 


0.0 


0 


0.0 


0 


0.0 


\50 


Science Area 


1 


5.3 


12 


1.7 


1 


3.2 


B50 


Science Major 


0 


0.0 


0 


0.0 


0 


0.0 




Out-of-field 


6 


31.6 


214 


29.9 


10 


32.3 



im'AL 



19 



715 



31 
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SUMMAI^Y 

Mc'ijor findings of tliis repxDii. have teen presenttKl and discussed on a table 
by table basis* For the convenience of the reader some of the findings are 
listed in tJiis section. 

1 ) IWo thousand seventy-six teachers teach one or more 
science classes in Kentucky* 

2) Minority groups represent only 3.4% of the Kentucky 
science teaching ^xDpulation. 

3) Seventy-eight percent of Kentucky's science 
teachers have a Rank II or above classification. 

4) Wie mean salary is $19,996. 

5) llie mean age is 39.7 and mean years teaching 
experience is 12.9. 

6) A Icv/er peraantage of males is entering tlie science 
teaching profession. 

7) iJTinitKliate neecis to replace retiring teachers are 
noderate. Projected needs follcw a logrithmic 
pattern. Immediate needs for teachers would be 
vc.^'y high if out-of -field science teache^rs were 
rrassiqmxi to sjx^cici.lty ureas. 

b) Fi f ty-oTu^ scionco itvicliers have 30 or iiKjre years 
exjxTience and ar(^ elicjibJe for rctiraiient. 
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Older and n)ore exporienccxl teachers tend to teach 
high schcx3l biology, cheiiiistry and physics, 
lliero are 8,573 sciencx} classes witli a total 
student membership of 224,740 students in grades 
7--12. llie average c:lass size is 26.2 students. 
Chemistry I enrol ]-ment represents 36.1% of the 
available student population; Physics I represents 
10.8*. llicse percentages do not take into account 
tlie dro^xjut rates in Kentucky high schools. 
MiddJe/jvmior high science cxDur&es are heavily 
staff 6x3 with elenKintary certifieci (1-8) and 
out-of -field teachers. 

Class size is largest in middle/ junior high classes. 
Middle/ junior high classes are staffed by younger 
and less experienced teachers. 
Farth science classes have iiKjre out-of --field 
teachers than appropriately certified teachers. 
'IWo hundrtxl eighty-eight teacherr. are out-of-field 
in earth .sc:.ionce classes. 

Thirty-six ix:?rconi. of Introciuction i.o Chaivistry and 
Physics tcvichers are teaching out -of-f ield. 



1.7) Biolcxjy classes c/re gem:'i:ally tauqi'c by 

appropriately cortific^J teachers. Biology majors 
outnuiiter minors 3 to 1. 

10) Itiere arc nm-e chemistry minors teaching 
aieniistry 1 than chendstiy majors. 

19) Eight t^ercent of Chcanistry I teachers are 
out-of-field. 

20) 'Itiirty percent of Physics I teachers are 
out-of-field . 

21) 'lliere is im equal numbc^r of physics najors and 
minors teaching Physics I. 

22) 'Iten percent of Kentucky high schools did not offer 
Chemistry T in 1984-05. 

23) awenty-eight fjercent of Kentucky high schools did 
not offer Physics J in 1984-85. 



ERIC 



CWriFICATlON 



Kentucky statutes provido tlv^t "a.l] co rt .i t i aitos. sliall Ix^ issued in 
accordance with the pui:)lishecj ruloF; and rocjulat.i ons of the t>tc\i'e Board of 
Education through the oui.)erintPjident of inil)lic Instruction* " (KRS 161.030). 

Cortificati.on is issuexl to individuals by the Division of Teacher 
aiucati.on and Certif ic-ation, Kentucky ix^pLiri-.nient of Education, upon the 
recoimiondation of a coll kjo or university after the individual has 
successfully completed an approved teacher education program. 

Ilie n^ajor provisionr3 relating to science certification are included for 
clarification and understanding of the profile of Kentucky science teachers. 
A detailed description of the standards for certif i'::ation is contained in the 
1984 Kentucky Teacher Preparation and Cert ilic:at ion Hand book . 



EUMQM'ARY SCHOOL IIIACIIER PI^AHATION - CEI^TIUCATION 

A. Pi"ovisional ElcjiKjntxiry Certificate 
704 KAR 20:090 
Section 1. 

(3) Itie Provisional Elenicntary Certificate shall be 

valid for teaching in grades one (1) through eight 
(8). 



MllJDJJ-; Q?AU1^; SCHa)L a7W:HEI< mtlPAI^Al'ION - certiitcation 

lYovi.sional Certificate for Ifeaching In the r4iddle 

Grades 

704 KAK 20:080 
wSection 1. 

(3) 'Ilie Pi^ovisaonal Cert:ificate for Teaching in the 

Middle Grades sIvlU l)e valid for teaching in grades 
five (5) through nine (9) and shall be endorsed for 
grades nine (9) tlirough twelve (12) for any subject 
assignrioit in which the teacher holds a regular 
high school teaching najor or niinor. 

!>ection 3. 

The sfx^cial i nation cx«ii|:x)n(^nt of the curriculum for 
the Provisional (^^rtificate for Ter^ching in the 
Middle Grades rhaJl incliule a minimum of 60 
stm\st f^r hnurs' c:rex]it du^triluitcxl among two middle 
grade trvicfi.ncj li(\lds of 24 scin)c\ster hours each and 
cnic addit ion»^l sul.rj(x:t c:oricentration of 12 semester 
hours • crcxJit . 
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SPl'X;:i.IilZM^.l()N H)R HIGH SCH(X)H (;;tai'riFlCA'rM: Ai<l"AS OF 

aiic 40.1 

Section 8. NWrHM^'ICS-PIIYSlCAr. scniiNai; 
All aron of concentration in the 
nvithaiuU:ics-physioi] y-icienco ccxtiI-)! nation slia]! 
cxDnsist of a mininiinn of 48 sejnester hours' crecUt 
incJuding chomistry, physics, and nvithematics witli 
no Lower tlvin 15 semester hours' credit in each. 



Section 9. SCIETCE 

An area of cxDncent'.ration in science shall require a 
miniinuni of 48 st-^ix^ster hours' crcx-lit which includes 
the core requi renK::jnts . Tlie core courses must be 
those which nornvally exeunt toward a minor in the 
respective disciplines listed* Also included raust 
a minor (s) of 21 semester hours in at least one 
of the disciplines listed in the core. The core 
requiroiT)entt> sha]] include: biology, two courses; 
chemistry, two courses; earth science, two courses; 
and physics, two courses. laboratory experience 
must be af fordec3 in at least one course each of 
biology, chemistry, earth science, and physics. A 
course is defined to afford at least three semester 
hours. A teacher with such preparation would be: 
certified to teach only in the major (30 semester 
hours) or minor (21 seniester hours) disciplines and 
all general interdisciplinary science courses 
taught .^it the secondary classification level. A 
nw^jor or additional minors n\ay be taken witti the 
area. 

(NC/Il^: T-lio l ollcwing area has Vx^en dismntinued but is hold by a lew 
practiciny tcj£^chors: Science, NjO.) 
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SPRMT.r/ATlON l;OH HIGH C^-lKTlFTrAl'M: TK^'CHIInJC; MAJORS 

TIOC 40.^ 

Soc ion 1 • 

Facn teac^hincj nvajor in a snnqk' subject slvill rtK:(uiro 30 
seiiKi^ster hours* crc-xlit. 

Kortion 2. 

(1) The following toachinq nvijors aro dosi.cjnatecl for the 
sixK-:ia.li zation cai^oient for high school 
certification: 



Biolcx^y 
Cheiaistry 
Faith Science.^ 
Physics 

(NUTF: The following iriajors have Ixxui discontinu(:Kl but are held by a 
few practicing teachers: Ckxx^raphy-^ology , B23; 
Biology-Hoalth, B54; and Science, B'30), 

SPLriLIZATlON im IJIGH SCHCX)L CU^l'IFICATO: INCHING MINORS 
ITX: 40.3 

Sect: i on ] • 

Rich teachi.ng minor in a single subject shall rec^uire 21 
semester hours' crcxiit unless otherwise indicated. 

Section 2. 

(1) 'Ihe fo] laving ttviching ir.inors are desigmted for tlie 
sfxx^iali^.ation canjx)nent fc^r high school 
certif i cvition including the additional preparation 
where mdicatcxl:: 

Bi.olo-jy 
diejiiist ry 
Ivirlh Sciono::.^ 

olcx]y 
Physif^^. 

{'Ih(.^ lollwinc] iiiinori. liav(^ Ixx'n di iicxniti nucvi but. are held by a 
few pracTti c:ing teachers: Ckxx]raphy--Geolocjy , C23») 

(3) Ff*fcx.i ive witii t.he entering freshi-fc^n students j'or 
the l979--8() sc:hcx:)] tenii, teaching minors in the 
natural srnencx^s nvay Ix' taken in connec-'t ion with 
cvnoth(U one of the icllodng sfx'-cia ligations: the 
area of conci^ntnit ion in scifnicx^, the area of 
cx:)nc:entral ion i.n matheitvU ics-{)hysicvO science, or a 
teadiing ntrjor in rvilher nvitliojivitics, biology, 
cti^iiistry, r^arth science, or physics. 
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Sect ion 4 . 

The in.ickLle cjradr toachlnrj f'iolds shall. Ix^ 
idontil iod as tollws, and each field sliall nxjuire 
a niiiiinvjm of 24 sojiK^Btcrr hours • credit including 
the proi:)arat ion as descril:)ed, 

(5) Science: Prcfxiration sliall include 6 seiiiester 
hours* cn^lit in each ol physical sciences, 
biological sciencc^s, and earth sciences; at least 
one biologioil science and one physical science 
course must be accaiipai^.i.eci by a laboratory 
requirement. 

Seci:ion 3* 

llie 1 ?-seniester-hour subject concentrations 
required as a jvirt: of the sfx^ciali.zation canponent 
shall be selected fraii the following subjects: any 
one foreign language, art., biology, business (must 
include type'i>/riting) , chemistry, dran^tics, 
ecx)nanics, geography, geolog^^ health, history^ 
journalism, mathematics, physics, political 
science, sociology, cind speech, 

{Kmi: Information alove was in effect for 1984-85, Itiese 

requirements have been cliang^^l and new requiremcuits will go 
into effect in September, 1985). 

HIGH SCHOOL TIMIIK PREPARAaiON-CERTIFIGATlON 

I^rovisional High School Certificate 
704 KAI^ 20:070 

Section .1 • 

(3) 'ihe Provisional High Schcxrl Certificate shall 
valid for leaching in grades seven (7) through 
twelve (12) ♦ 



The Kentucky rx7{virtiT¥mt of Education provides equal 
educational and employnK^mt opportunities. 



Prmtcxi with federal funds. 



